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A method and apparatus for coating bottles made from a plastics material with a coating formulation is disclosed. The method 
includes the steps of: a) positioning bottles on support members which engage the bottles; b) successively moving each bottle along a 
path (7) to a coating station (13); c) whilst each bottle is at the coating station (13), rotating each bottle about its longitudinal axis and 
simultaneously spray coating the exposed outer surface of the bottle; and d) transferring the coated bottles to a curing oven (19) and curing 
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METHOD AND APPARATUS FOR COATING BOTTLES 



The present invention relates to a method and to 
an apparatus for coating bottles with a coating 
10 formulation. 

In particular, the present invention relates to a 
method and to an apparatus for coating PET bottles with a 
formulation that forms a coating that acts as a C0 2 /0 2 gas 
15 barrier. 

It is known to coat PET bottles with gas barrier 
coating formulations by: 

2 0 (a) positioning bottles on an array of 

downwardly extending collets that retain the 
bottles vertically; and 

(b) moving the array of collets along a 

2 5 continuous path that transports the bottles: 

(i) past a series of sprays in a spray 
chamber which spray the external 
surface of the bottles and forms 

3 0 coatings thereon; 

(ii) through a curing oven and curing the 
coatings on the bottles; and 

3 5 (iii) to an out-feed station that detaches 

the cured coated bottles from the 
collets . 
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There are a number of significant disadvantages 
with the known method and apparatus . 

By way of example, there is substantial wastage, 
typically 35%, of the coating formulation in the spray 
chamber. This is a particularly serious issue in view of 
the high cost of gas barrier coating formulations. 

The substantial wastage of the coating 
formulation also makes it necessary to carry out 
significant on-going maintenance of the spray chamber, the 
associated air ventilation system, and the collets to 
remove build-up of the coating formulation. 

Furthermore, the use of collets to transport 
bottles through the spray chamber and the oven and the 
arrangement of collets in a continuous path makes it 
necessary to use a relatively long curing oven which 
occupies a relatively substantial space. 

An object of the present invention is to provide 
an alternative method and apparatus for coating bottles 
with a coating formulation. 

According to the present invention, there is 
provided a method of coating bottles made from a plastics 
material with a coating formulation, which method includes 
the steps of: 

(a) positioning bottles on support members which 
engage the bottles; 

(b) successively moving each bottle to a coating 
station; 

(c) whilst each bottle is at the coating 
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station, rotating each bottle about its 
longitudinal axis and simultaneously spray 
coating the exposed outside surface of the 
bottle; and 

(d) transferring the coated bottles to a curing 
oven and curing the coatings in the oven. 

The coating formulation may be any suitable 
formulation. 

Preferably, the coating formulation forms a 
coating that prevents /minimises gas transfer through the 
plastics material. 

Preferably the plastics material is PET. 

Preferably the method includes positioning 
bottles on support members at an in-feed station, moving 
the support members and the bottles thereon from the in- 
feed station to the coating station and spray coating 
exposed surfaces of the bottles at the coating station, and 
moving the support members and coated bottles thereon from 
the coating station to an out -feed station and detaching 
the coated bottles from the support members at that 
station, and moving the support members from the out -feed 
station to the in-feed station. 

Preferably the support members engage the open 
ends of the bottles . 

Preferably the method includes spray coating 
exposed surfaces of each bottle at the coating station in 
two steps, wherein the first step includes spray coating 
exposed surfaces of the neck and base and the second step 
includes spray coating exposed surfaces of the body of the 
bottle. 



y 
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Preferably the method includes stopping the 
movement of the support members along the path when a 
support member carrying a bottle reaches the coating 
5 station. 

More preferably the method includes moving the 
bottles along the path in indexed steps whereby when a 
support member carrying a bottle stops at the coating 
10 station, simultaneously: 

(i) a support member carrying a coated bottle 
stops at the out-feed station; and 

15 (ii) a support member from which a coated bottle 

has been detached stops at the in-feed 
station. 

Preferably the method includes transferring the 
2 0 coated bottles from the support members to a separate 

support assembly and moving the support assembly into the 
curing oven. 

According to the present invention there is 

2 5 provided an apparatus for spray coating bottles made from a 

plastics material with a coating formulation, which 
apparatus includes: 

(a) a coating station which includes spray 

3 0 coating means for spraying the coating 

formulation onto exposed surfaces of 
bottles, and 

(b) an assembly for supporting a plurality of 
3 5 bottles and moving the bottles in a path 

from an in-feed station to the coating 
station and from the coating station to an 
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out -feed station, and the assembly includes 
a plurality of support members/ with each, 
support member being adapted to hold a 
bottle and to rotate the bottle about its 
longitudinal axis when the bottle is at the 
coating station to facilitate spray coating 
of the exposed surface of the bottle. 



Preferably the coating station includes: 



(i) a spray coating assembly for spray coating 

the neck and base regions of the bottle; and 



(ii) a separate spray coating assembly for spray 
coating the body of the bottle that is 
downstream of the neck/base spray coating 
assembly in the direction of movement of 
bottles along the path from the in-feed to 
the out-feed stations* 



Preferably the assembly for supporting and moving 
the bottles includes a drive means for moving the bottles 
along the path from the in-feed to the out-feed stations. 



Preferably the drive means is adapted to stop the 
movement of bottles along the path when a bottle reaches 
the coating station. 



More preferably the drive means is adapted to 
stop the movement of bottles along the path when a bottle 
reaches the neck/base spray coating assembly and when a 
bottle reaches the body spray coating assembly. 

Preferably the drive means is adapted to move the 
support members and bottles carried thereon in a series of 
indexed steps whereby in use when one of the support 
members stops at the coating station, simultaneously: 
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(i) a support member carrying a coated bottle 
stops at the out-feed station; and 

5 (ii) a support member from which a coated bottle 

has been detached stops at the in-feed 
station. 

Preferably the assembly for supporting and moving 
10 the bottles includes a turret that is rotatable about a 
vertical axis. 

Preferably the support members are mounted to the 
turret so as to support bottles to move in a circular path. 

15 

Preferably the support members are adapted to 
support bottles horizontally. 

More preferably each support member includes a 
2 0 spindle that is rotatable about its axis and a collet for 
retaining a bottle to the support member in a horizontal 
position. 

Preferably the apparatus further includes a 

2 5 curing oven for curing coated bottles. 

Preferably the apparatus further includes 
transfer means for detaching coated bottles from the 
support members at the out-feed station and for 

3 0 transferring the coated bottles to the curing oven. 

Preferably the transfer means includes a support 
assembly for supporting the coated bottles horizontally. 

3 5 Preferably the support assembly includes a 

plurality of cradles for the coated bottles. 
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The present invention is described further by way 
of example with reference to the accompanying drawings of 
which: 

5 Figure 1 is a top plan view which shows the 

general layout of the components of a preferred embodiment 
of an apparatus in accordance with the present invention; 

Figure 2 is an end elevation of the neck/base 
10 spray assembly and the body spray assembly which form the 
coating station of the apparatus, as viewed in the 
direction of the arrow A in Figure 1; 

Figure 3 is a side elevation of the neck/base 
15 spray assembly; 

Figure 4 is an end elevation of the neck/base 
spray assembly as viewed in the direction of the arrow B in 
Figure 3; 

20 

Figure 5 is a side elevation of the body spray 
assembly; and 

Figure 6 is an end elevation of the body spray 

2 5 assembly as viewed in the direction of the arrow C in 

Figure 5 . 

With reference to Figure 1/ in general layout 
terms, the preferred embodiment of the apparatus of the 

3 0 present invention includes an unsc rambler assembly 5 which 

receives bottles from a hopper 3 and delivers the bottles 
onto a feed conveyer 7 so that the bottles move in nose to 
tail relationship along the feed conveyer to an in-feed 
station 9 of an assembly, generally identified by the 
35 numeral 11. As is described in more detail hereinafter, 
the bottles are moved in a circular path from the in-feed 
station 9 to a coating station, generally identified by the 
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numeral 13 , and are spray coated at that station, and the 
coated bottles are moved from the coating station 13 to an 
out-feed station 15. At the out-feed station 15 the coated 
bottles are detached from the assembly and are transferred 
5 via a transfer conveyer 17 through a curing oven 19 and are 
cured in that oven. 



The assembly 11 includes a turret 21 that is 
arranged to rotate about a vertical axis, 

10 

The assembly 11 further includes a plurality of 
support members (not shown) that are mounted to the turret 
in a circular array and are arranged to support bottles 
horizontally as the turret 21 rotates and moves the bottles 
15 in a circular path from the in-feed station 9 to the 

coating station 13 and then to the out-feed station 15. 



The apparatus includes a cartridge loading 
assembly at the in-feed station which receives bottles from 
2 0 the feed conveyor 7 and locates bottles on the support 
members at the in-feed station 9 ♦ 



Each support member includes a spindle (not 
shown) that can rotate about its axis and a collet (not 
2 5 shown) which is adapted to retain the necks of bottles by a 
friction fit. 



A turret drive (not shown) rotates the turret 21 
in a series of indexed steps which positions each spindle 
30 successively at the coating station 13. 

With the above-described arrangement, when a 
support member carrying a bottle is at the coating station 
13, a spindle drive rotates the spindle and the bottle 
3 5 supported by the spindle while the bottle is being sprayed 
by the coating formulation. This arrangement makes it 
possible to use a relatively confined spray pattern that 
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minimises coating formulation wastage. This arrangement 
also makes it possible to use fixed sprays at the coating 
station 13, while ensuring substantially complete coverage 
of exposed surfaces of bottles with the coating 
5 formulation. 

The coating formulation may be any suitable 
formulation. In addition, the spray coating technology may 
be any suitable technology including, by way of example, 
10 electrostatic spray coating technology. 

The spindle drives are also arranged to rotate 
the spindles and bottles thereon for a short distance after 
the spindles are moved from the coating station 13 . 

15 

With reference to Figures 2 to 6, the coating 
station 13 is arranged to coat each bottle in two separate 
steps. In the first step exposed surfaces of the neck and 
base of a bottle are spray coated with suitable coating 

2 0 formulation and in the second step exposed surfaces of the 

body of the bottle are spray coated with the formulation. 

The coating station 13 includes a neck/base spray 
coating assembly, generally identified by the numeral 27, 
25 and a body coating assembly, generally identified by the 

numeral 29. The body coating assembly 29 is downstream of 
eth neck/base coating assembly 2 9 in the direction of* 
movement of the bottles along the circular path from the 
in-feed station 9 to the out-feed station 23. The indexed 

3 0 movement of the turret drive is such that bottles are 

stationary (in the sense of movement along the circular 
path) at each assembly 27, 29 and the spindle drives of the 
support members rotate the bottles around their 
longitudinal axes while bottles are being sprayed at each 
3 5 assembly 27, 29. 

With reference to Figures 3 and 4, the neck/base 
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coating assembly 27 includes an upright post 35, an arm 33 
extending from an upper end of the post 35, and a spray 
head 37 with a spray nozzle 31 pivotally mounted to the arm 
33. The arrangement is such that the nozzle 31 is 
positioned immediately above the neck of a bottle 57 
located at the neck/base coating assembly. 



Similarly, the neck/base coating assembly 27 
includes an upright post 9, an arm 41 extending from an 
upper end of the post 39 , and a spray head 43 with a spray 
nozzle 45 pivotally mounted to the arm 41. The arrangement 
is such that the nozzle 45 is positioned immediately 
adjacent the base of a bottle 57 located at the neck/base 
coating assembly. 



With reference to Figures 5 and 6, the body 
coating assembly 29 includes an upright post 47, a 
relatively short arm 4 9 extending from an upper end of the 
post 47, and a spray head 51 with a spray nozzle 53 
pivotally mounted to the arm 49. The arrangement is such 
that the nozzle 53 is positioned immediately above the body 
of a bottle 57 located at the body coating assembly. 

The spacing between the coating station 13 and 
the out-feed station 15 is selected to enable sufficient 
time for evaporation of solvent of the coating formulation 
and for an increase in viscosity of the coating component 
of the coating formulation to facilitate transfer of coated 
bottles to the curing oven 19 with minimal loss of coating. 

At the out-feed station 15 the coated bottles are 
detached from the support members and are transferred onto 
a support assembly which includes a series of cradles 23 
that support the coated bottles on their sides on the 
transfer conveyor 17 . The coated bottles are detached from 
the support members by means of a vacuum suction cup 
assembly. 
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The curing oven 19 is constructed so that the 
coated bottles move in a serpentine path, with a series of 
vertical sections interconnected by horizontal sections/ 
between an inlet at one end of the oven and an outlet at 
the other end. As a consequence, the oven is a relatively 
compact construction . 

The bottles in the curing oven 19 are cured at a 
temperature of at least 60°C for a residence time of 10-15 
minutes . 

The applicant has found in pilot plant work 
operating the above-described apparatus in accordance with 
the method of the present invention that wastage of the 
coating formulation was less that 20%, more typically less 
than 15%. This is a significant improvement over that 
achieved with the known method and apparatus described 
above . 

Many modifications may be made to the preferred 
embodiment of the present invention described above without 
departing from the spirit and scope of the present 
invention. 
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CLAIMS : 



10 



15 



20 



25 



30 



1. A method of coating bottles made from a 
plastics material with a coating formulation, which method 
includes the steps of: 



(a) positioning bottles on support members which 
engage the bottles; 

(b) successively moving each bottle along a path 
to a coating station; 

(c) whilst each bottle is at the coating 
station, rotating each bottle about its 
longitudinal axis and simultaneously spray 
coating the exposed outside surface of the 
bottle; and 

(d) transferring the coated bottles to a curing 
oven and curing the coatings in the oven. 

2 . The method defined in claim 1 includes 



positioning bottles on support members at an in-feed 
station, moving the support members and the bottles thereon 
from the in-feed station to the coating station and spray 
coating exposed surfaces of the bottles at the coating 
station, and moving the support members and coated bottles 
thereon from the coating station to an out -feed station and 
detaching the coated bottles from the support members at 
that station, and moving the support members from the out- 
feed station to the in-feed station. 

3. The method defined in claim 1 or claim 2 
includes spray coating exposed surfaces of each bottle at 
the coating station in two steps, wherein the first step 
includes spray coating exposed surfaces of the neck and 
base and the second step includes spray coating exposed 
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surfaces of the body of the bottle. 

4 . The method defined in any one of the 
preceding claims includes stopping the movement of the 
support members along the path when a support member 
carrying a bottle reaches the coating station. 

5 . The method defined in claim 4 includes 
moving the bottles along the path in indexed steps whereby 
when a support member carrying a bottle stops at the 
coating station, simultaneously: 

(i) a support member carrying a coated bottle 
stops at the out -feed station; and 

(ii) a support member from which a coated bottle 
has been detached stops at the in-feed 
station. 

6, The method defined in any one of the 
preceding claims includes transferring the coated bottles 
from the support members to a separate support assembly and 
moving the support assembly into the curing oven. 

7 . An apparatus for spray coating bottles made 
from a plastics material with a coating formulation, which 
apparatus includes : 

(a) a coating station which includes spray 
coating means for spraying the coating 
formulation onto exposed surfaces of 
bottles , and 

(b) an assembly for supporting a plurality of 
bottles and moving the bottles in a path 
from an in-feed station to the coating 
station and from the coating station to an 
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out-feed station, and the assembly includes 
a plurality of support members, with each 
support member being adapted to hold a 
bottle and to rotate the bottle about its 
longitudinal axis when the bottle is at the 
coating station to facilitate spray coating 
of the exposed surface of the bottle. 



8. The apparatus defined in claim 7 wherein the 
coating station includes: 



(i) a spray coating assembly for spray coating 
the neck and base regions of the bottle; and 

(ii) a separate spray coating assembly for spray 
coating the body of the bottle that is 
downstream of the neck/base spray coating 
assembly in the direction of movement of 
bottles along the path from the in-feed to 
the out-feed stations. 

9, The apparatus defined in claim 7 or claim 8 



wherein the assembly for supporting and moving the bottles 
includes a drive means for moving the bottles along the 
path from the in-feed to the out-feed stations. 

10. The apparatus defined in claim 9 wherein the 
drive means is adapted to stop the movement of the bottles 
along the path when a bottle reaches the coating station. 

11. The apparatus defined in claim 10 wherein 
the drive means is adapted to move the support members and 
bottles carried thereon in a series of indexed steps 
whereby in use when one of the support members stops at the 
coating station, simultaneously, a support member carrying 
a coated bottle stops at the out -feed station and a support 
member from which a coated bottle has been detached stops 
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at the in-feed station. 

12. The apparatus defined in any one of claims 7 
to 11 wherein the assembly for supporting and moving the 

5 bottles includes a turret that is rotatable about a 
vertical axis . 

13. The apparatus defined in claim 12 wherein 
the support members are mounted to the turret so as to 

10 support bottles to move in a circular path. 

14. The apparatus defined in claim 13 wherein 
the support members are adapted to support the bottles 
horizontally. 

15 

15. The apparatus defined in any one of the 
preceding claims wherein each support member includes a 
spindle that is rotatable about its axis and a collet for 
retaining a bottle to the support member in a horizontal 

20 position. 

16. The apparatus defined in any one of the 
preceding claims further includes a curing oven for curing 
coated bottles. 



25 



17. The apparatus defined in claim 16 further 
includes transfer means for detaching coated bottles from 
the support members at the out-feed station and for 
transferring the coated bottles to the curing oven. 
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